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(54) CASTER UNIT AND MEDICAL APPARATUS INCLUDING SAME

(57) A medical apparatus according to an embodi-

ment of the presentinvention includes: a medical device; FIG. 6
and a plurality of caster units, disposed below the medical '

. . . . oL, CL2
device, for supporting the medical device to be movable, 100 \ s
wherein each of the plurality of caster units includes: a

wheel part; and a shock absorbing member which is con-
figured to support the wheel part and to absorb the shock
applied to the wheel part, wherein the shock absorbing
member includes: a wheel fixing member for fixing the
wheel part; a body fixing member which surrounds the
wheel fixing member and is fixed to the medical device;
and a cushioning member which is disposed between
the wheel fixing member and the body fixing member and
is capable of elastic deformation, wherein the shock ab-
sorbing member includes: a first deforming part extend-
ing in the vertical direction; and a second deformation
part extending, from an end of the first deformation part,
in a direction different from the extending direction of the
first deformation part.

1512
1511
1513

133

Ri

1522
1523
1521

R2

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 838 616 A1 2

Description
[Technical Field]

[0001] The present invention relates to a caster unit
and a medical apparatus including the same.

[Background Art]

[0002] A medical apparatus includes medical device
and a plurality of caster units arranged below a body of
the medical device. A user may freely move the position
of the medical apparatus through the plurality of caster
units.

[0003] However, in a process of moving the position
of the medical apparatus, an impact may be applied to
the caster units. For example, when the caster units pass
over obstacles such as door sills, an impact may be ap-
plied to the caster units. In this way, the impact applied
to the caster units increases as the weight of the medical
device supported by the caster units increases.

[0004] Inthisway, when the impact applied to the cast-
er units is large, the caster units or a part of the medical
apparatus including the same may be damaged.

[0005] In order to prevent the damage to the caster
units or the medical apparatus, various attempts have
been made.

[0006] As an example, a material of wheels may be
changed to a material that is easily elastically deformed.
However, in this case, there was a limit to absorbing a
large impact.

[0007] As another example, the medical apparatus
may further include a separate impact absorption part
that absorbs impacts between the wheels of the cater
units and the medical device. The impact absorption part
is classified into a method of absorbing an impact by be-
ing deformed in a vertical direction and a method of ab-
sorbing an impact by being deformed in a horizontal di-
rection.

[0008] The method of absorbing an impact by being
deformed in a vertical direction has disadvantages in that
a structure is complex, a volume is large, and a design
is not classy.

[0009] On the other hand, the method of absorbing an
impact by being deformed in a horizontal direction is us-
able in terms of design but has disadvantages in that it
is difficult to control the posture of the medical device due
to tilting of the medical device due to the load of the med-
ical device, and when an impact is applied, a displace-
ment is large, and thus an impact may not be sufficiently
absorbed.

[Disclosure]
[Technical Problem]

[0010] The presentinvention is directed to providing a
caster unit including an impact absorption part having a
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relatively simple structure and high impact absorption
properties and a medical apparatus including the same.
Through high impact absorption, damage due to an ex-
ternal force generated during the distribution or move-
ment of the medical apparatus may be prevented.
[0011] In addition, the present invention is directed to
providing a caster unit that may suppress or minimize
the transmission of uncomfortable vibrations to a user
through high impact absorption characteristics, and a
medical apparatus including the same.

[Technical Solution]

[0012] One aspect of the present invention provides a
medical apparatus according to an embodiment includ-
ing medical device and a plurality of caster units which
are arranged below the medical device and movably sup-
port the medical device, wherein each of the plurality of
caster units includes a wheel part that includes a wheel,
awheel support part supporting the wheel to be rotatable
with reference to afirst rotational axis parallel to a ground,
and a caster support part connected to a portion of the
wheel support part that is spaced apart from the first ro-
tational axis and extending in a direction perpendicular
to the first rotational axis; and an impact absorption part
configured to support the wheel part and absorb an im-
pact applied to the wheel part, the impact absorption part
includes: a wheel fixing member surrounding the caster
support part and fixed to the caster support part; a body
fixing member surrounding the wheel fixing member and
fixed to the medical device; and a buffer member that is
disposed between the wheel fixing member and the body
fixing member and elastically deformable, and the buffer
member includes: a first deformation part extending in a
direction parallel to an extension direction of the caster
support part; and a second deformation part extending
from the first deformation part in a direction different from
a extension direction of the first deformation part.
[0013] Thecross-sectional shape of the buffer member
may have an L shape.

[0014] The cross-sectional shape of the wheel fixing
member may have an L shape.

[0015] The first deformation part has a first groove dis-
posed in one end thereof.

[0016] The first deformation part may include a first
contact portion in contact with the wheel fixing member
and a second contact portion in contact with the body
fixing member, and an end of the first contact portion may
be disposed lower than an end of the wheel fixing mem-
ber.

[0017] The second deformation part may have a sec-
ond groove disposed in one end thereof.

[0018] An end of the wheel fixing member may be
spaced apart from the body fixing member in an exten-
sion direction of the caster support part such that a space
is formed between the wheel fixing member and the body
fixing member.

[0019] A liquid may fill the space.
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[0020] The Shore A hardness of the buffer member
may be in the range of 40 to 80.

[0021] The thickness of the first deformation part may
be different from the thickness of the second deformation
part.

[0022] The length of the first deformation part may be

different from the length of the second deformation part.
[0023] A connection portion between the first deforma-
tion part and the second deformation part may have a
curved shape.

[0024] The maximum diameter of the buffer member
may be smaller than two times a distance from the first
rotational axis to a central line of the caster support part.
[0025] The weight of the medical device may be in the
range of 30 kg to 200 kg.

[0026] The body fixing member may include a fixing
part fixed to the medical device and a bush part that is
detachably attached to the fixing part and faces the buffer
member.

[0027] Another aspect of the present invention pro-
vides a caster unit which includes the caster unit de-
scribed above and is disposed below medical device and
movably support the medical device.

[Advantageous Effects]

[0028] A caster unitand a medical apparatus including
the same according to embodiments can have a relatively
simple structure and sufficient impact absorption char-
acteristics by improving a structure of an impact absorp-
tion part.

[0029] In addition, in the caster unit and the medical
apparatus including the same according to the embodi-
ments, the transmission of uncomfortable vibrations to a
user can be suppressed or minimized through high im-
pact absorption characteristics and damage due to an
external force generated during the distribution or move-
ment can be prevented.

[Description of Drawings]
[0030]

FIG. 1 is a perspective view illustrating a medical
apparatus according to an embodiment.

FIG. 2 is a block diagram illustrating a configuration
of medical device according to the embodiment.
FIG. 3 is a perspective view illustrating a caster unit
according to the embodiment.

FIG. 4 is a view for describing a process in which the
medical apparatus passes over an obstacle accord-
ing to the embodiment.

FIG. 5is a sectional view of the caster unit according
to the embodiment.

FIG. 6 is an enlarged view illustrating an impact ab-
sorption part of FIG. 5.

FIG. 7 is an exploded perspective view of the impact
absorption part of FIG. 5.
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FIG. 8 is an enlarged view illustrating an impact ab-
sorption part according to another embodiment.
FIG.9isaview llustrating the operation of the impact
absorption part when the caster unit passes over an
obstacle.

FIG. 10 is a sectional view of the impact absorption
part of FIG. 5, which is cut in a horizontal direction.
FIGS. 11A and 11B are sectional views of an impact
absorption part according to another embodiment,
which is cut in the horizontal direction.

[Modes of the Invention]

[0031] The present specification describes the princi-
ples of the present invention and discloses embodiments
such that the scope of the present invention is clarified
and those skilled in the art to which the present invention
pertains implement the present invention. The disclosed
embodiments may be implemented in various forms.
[0032] Throughout the specification, the same refer-
ence numerals refer to the same components. The
present specification does not describe all components
of the embodiments, and general contents or duplicated
contents between the embodiments in the technical field
to which the present invention pertains will be omitted.
Terms such as "part" or "portion" used in the specification
may be implemented with software or hardware, and ac-
cording to the embodiments, a plurality of "parts" or "por-
tions" may be implemented as one unit or element and
one "part" or "portion" may include a plurality of units or
elements. Hereinafter, the operating principles and em-
bodiments of the present invention will be described with
reference to the accompanying drawings.

[0033] Hereinafter, the embodiments will be described
in detail with reference to the accompanying drawings.
[0034] FIG. 1is a perspective view illustrating a med-
ical apparatus according to an embodiment. FIG. 2 is a
block diagram illustrating a configuration of medical de-
vice according to the embodiment. FIG. 3 is a perspective
view illustrating a caster unit according to the embodi-
ment.

[0035] Referring to FIG. 1, a medical apparatus 1 ac-
cording to the embodiment includes medical device 10
and a plurality of caster units 2 movably supporting the
medical device 10.

[0036] Referring to FIGS. 1 and 2, as an example, the
medical device 10 may be ultrasonic equipment. The
medical device 10 includes a probe 20 and a body 30.
[0037] The body may include an ultrasonic transmis-
sion/reception unit 310, a controller 320, an image
processing unit 330, a display unit 340, a storage unit
350, a communication unit 360, and an input unit 170.
[0038] The probe 20 may include a plurality of trans-
ducers. The plurality of transducers may transmit ultra-
sonic signals to an object O according to a transmission
signal applied from a transmission unit 313. The plurality
of transducers may receive ultrasonic signals reflected
from the object O to form a reception signal.
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[0039] The medicaldevice 10 may include one or more
probes 20 according to an implementation form.

[0040] The controller 320 controls the transmission
unit 313 to form a transmission signal to be applied to
each of the plurality of transducers in consideration of
locations and focal points of the plurality of transducers
included in the probe 20.

[0041] The controller 320 controls a reception unit 315
to convert a reception signal received from the probe 20
using an analog-to-digital conversion method and to sum
the digitally converted reception signal in consideration
of the positions and focal points of the plurality of trans-
ducers, thereby generating ultrasonic data.

[0042] The image processing unit 330 generates an
ultrasonic image using the ultrasonic data generated by
the ultrasonic reception unit 315.

[0043] The display unit 340 may display the generated
ultrasonic image and various pieces of information proc-
essed by the medical device 10. The medical device 10
may include one or more display units 340 according to
an implementation form. Further, the display unit 340
may be implemented as a touch screen in combination
with a touch panel.

[0044] The controller 320 may control the overall op-
eration of the medical device 10 and a signal flow be-
tween internal components of the medical device 10. The
controller 320 may include a memory that stores a pro-
gram or data for performing a function of the medical
device 10 and a processor that processes the program
or data. Further, the controller 320 may control the op-
eration of an ultrasonic diagnosis device 10 by receiving
a control signal from the input unit 170 or an external
device.

[0045] The medical device 10 may include the com-
munication unit 360 and may be connected, through the
communication unit 360, to an external device (for ex-
ample, a server, a medical device, a portable device (a
smart phone, atablet PC, a wearable device, or the like)).
[0046] The communication unit 360 may include one
or more components which may communicate with the
external device and may include, for example, at least
one of a short-range communication module, a wired
communication module, and a wireless communication
module.

[0047] The communication unit360 mayreceive a con-
trol signal and data from the external device and transmit
the received control signal to the controller 320 so that
the controller 320 controls the medical device 10 accord-
ing the received control signal.

[0048] Alternatively, the controller 320 may control the
external device according to a control signal of the con-
troller by transmitting the control signal to the external
device through the communication unit 360.

[0049] For example, the external device may process
data of the external device according to the control signal
of the controller received through the communication
unit.

[0050] A program that may control the medical device
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10 may be installed in the external device, and the pro-
gram includes a command for performing some or all of
the operations of the controller 320.

[0051] The program may be installed in advance in the
external device, or a user of the external device may
download and install a program from a server providing
an application in the external device. The server provid-
ing an application may include a recording medium in
which the corresponding program is stored.

[0052] The storage unit 350 may store various types
of data or programs for driving and controlling the medical
device 10, input/output ultrasonic data, acquired ultra-
sonic images, and the like.

[0053] The input unit 370 may receive a user’s input
for controlling the medical device 10. Although the user’s
input may include, for example, input obtained by manip-
ulating a button, a keypad, a mouse, a trackball, a jog
switch, a knob, and the like, input obtained by touching
atouch panel or a touch screen, voice input, motioninput,
biometric information input (for example, iris recognition,
fingerprint recognition, and the like), and the like, the
present invention is not limited thereto.

[0054] Referring back to FIGS. 1 and 3, each of the
plurality of caster units 2 is disposed below the medical
device 10 and includes a wheel part 200 that is rotatable
with respect to the ground G.

[0055] The wheel part 200 includes a wheel 211 that
rotates while in contact with the ground G, a wheel sup-
port part 212 that supports the wheel 211 to be rotatable
about a first rotational axis A1 parallel to the ground G,
and a caster support part 213 that is connected to a por-
tion of the wheel support part 212 that is spaced apart
from the first rotational axis A1.

[0056] The caster support part 213 extends in a direc-
tion perpendicular to the first rotational axis A1. The cast-
er support part 213 may extend in a direction perpendic-
ular to the ground G. An extension direction of the caster
support part 213 may coincide with an extension direction
of a second rotational axis A2.

[0057] Inthe wheel part 200, the wheel 211 may rotate
about the first rotational axis A1 and the wheel support
part 212 rotates about the second rotational axis A2. As
the wheel support part 212 rotates about the second ro-
tational axis A2, the direction of the wheel part 200 of the
caster unit 2 may be freely changed.

[0058] FIG.4isaview fordescribingaprocessinwhich
the medical apparatus 1 passes over an obstacle OB
according to the embodiment. Referring to FIGS. 1 and
4, while the caster unit 2 collides with the obstacle OB
protruding from the ground G like a door sill, an impact
may be applied to the caster unit 2.

[0059] Theimpactapplied to the caster unit 2 depends
on the weight of the medical device 10 supported by the
caster unit 2. For example, the weight of the medical de-
vice 10 may be in the range of 30 kg to 200 kg. Even
though the weight of the medical device 10 is 30 kg or
more, when the caster unit 2 does notinclude a separate
impact absorption part 100, the impact applied to the
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caster unit 2 may be increased enough to damage a part
of the caster unit 2 or the medical device 10.

[0060] The caster unit 2 according to the embodiment
may further include the impact absorption part 100 con-
figured to absorb an impact applied to the wheel part 200
in consideration of the impact applied to the caster unit
2 supporting the medical device 10. The impact absorp-
tion part 100 is disposed between the wheel part 200 and
the medical device 10 and supports the wheel part 200.
[0061] FIG. 5 is a sectional view of the caster unit 2
according to the embodiment. Referring to FIGS. 3 to 5,
the impact absorption part 100 includes a wheel fixing
member 110 that surrounds the caster support part 213,
a body fixing member 130 that surrounds the wheel fixing
member 110, and a buffer member 150 that is disposed
between the wheel fixing member 110 and the body fixing
member 130.

[0062] The wheel fixing member 110 is fixed to the
caster support part 213. The wheel fixing member 110
has a predetermined strength or more to fixedly support
the caster support part 213. A material of the wheel fixing
member 110 may include a metal or non-metal.

[0063] The wheelfixingmember 110 may have a struc-
ture through which the caster support part 213 passes
and may be fixed to the caster support part 213 through
screw-coupling. For example, the inner peripheral sur-
face of the wheel fixing member 110 and the outer pe-
ripheral surface of the caster support part 213 may be
screw-coupled to each other. However, fixing between
the wheel fixing member 110 and the caster support part
213 is not limited thereto and may be achieved in various
manners. For example, although not illustrated, the
wheel fixing member 110 may have a flat plate shape
through which the caster support part 213 does not pass,
and an end of the caster support part 213 and the wheel
fixing member 110 may be fixed to each other through a
separate fixing member.

[0064] The wheel fixing member 110 may be fixed to
the caster support part 213 to facilitate separation and
assembly. Through this, the wheel fixing member 110
may be assembled and fixed to the wheel part 200 of the
caster unit 2 that does not adopt the existing impact ab-
sorption part 100.

[0065] In the above-described embodiment, a struc-
ture in which the wheel fixing member 110 surrounds the
caster support part 213 is illustrated, but the present in-
vention is not limited thereto, and the structure may be
variously modified as long as the structure is fixed to the
caster support part 213.

[0066] The body fixingmember 130 is fixed to the med-
ical device 10. For example, the body fixing member 130
may be fixed to a wing 31 protruding from a body of the
medical device 10. The body fixing member 130 may
have a predetermined strength or more to be fixedly sup-
ported by the medical device. A material of the body fixing
member 130 may include a metal or non-metal. The ma-
terials of the body fixing member 130 and the wheel fixing
member 110 may be the same in consideration of mass
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production.

[0067] In the above-described embodiment, a struc-
ture in which the body fixing member 130 surrounds the
wheel fixing member 110 is illustrated, but the present
invention is not limited thereto, and the structure may be
variously modified.

[0068] The buffer member 150 includes a material that
may be elastically deformed. As an example, the material
of the buffer member 150 may include rubber.

[0069] FIG.6isan enlarged view illustrating the impact
absorption part 100 of FIG. 5. FIG. 7 is an exploded per-
spective view of the impact absorption part 100 of FIG. 5.
[0070] Referring to FIGS. 5, 6, and 7, the impact ab-
sorption part 100 according to the embodiment includes
the body fixing member 130, the buffer member 150, and
the wheel fixing member 110.

[0071] The body fixing member 130 includes a fixing
part 131 fixed to the medical device 10 and a bush part
133 that is detachably attached to the fixing part 131 and
faces the buffer member 150. When the weight of the
medical device 10, the type of the wheel fixing member
110, or the like is changed, various combinations of the
caster unit 2 and the medical device 10 may be achieved
by replacing the bush part 133. However, since the bush
part 133 of the body fixing member 130 is an optional
component, the bush part 133 may be omitted in a body
fixing member 130A as shown in FIG. 8.

[0072] The body fixing member 130 includes an inser-
tion space S into which a part of the buffer member 150
is inserted. The insertion space S is illustrated as an ex-
ample having a shape of a through-hole, but is not limited
thereto, and may have a groove shape.

[0073] The buffermember 150 includes afirst through-
hole Hl into which a part of the wheel fixing member 110
may be inserted. The wheel fixing member 110 includes
a second through-hole H2 into which a part of the caster
support part 213 may be inserted.

[0074] The buffer member 150 includes a first defor-
mation part 151 extending in a direction parallel to the
extension direction of the caster support part 213 and a
second deformation part 152 extending from an end of
the first deformation part 151 in a direction different from
the extension direction of the first deformation part 151.
[0075] The cross-sectional shape of the buffer member
150 may include an L shape. As an example, the first
deformation part 151 may extend in a direction (Z direc-
tion) perpendicular to the ground G, and the second de-
formation part 152 may extend in a direction (X direction
or Y direction) parallel to the ground G.

[0076] The cross-sectional shape of the wheel fixing
member 110 may include an L shape. As an example,
the wheel fixing member 110 includes a vertical part 111
extending in a direction (Z direction) perpendicular to the
ground G and a horizontal part extending in a direction
(X direction or Y direction) parallel to the ground G.
[0077] At least a part of the first deformation part 151
is disposed between the body fixing member 130 and
the vertical part 111, and at least a part of the second
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deformation part 152 is disposed between the body fixing
member 130 and the horizontal part 112.

[0078] A connection portion between the first deforma-
tion part 151 and the second deformation part 152 may
have curved shapes R1 and R2. A surface, which faces
the buffer member 150, of a connection portion between
the vertical part 111 and the horizontal part 112 may have
a curved shape R2. A surface of the body fixing member
130 facing the connection portion between the first de-
formation part 151 and the second deformation part 152
may have a curved shape R1. Through this, the buffer
member 150 may be prevented from being damaged dur-
ing an elastic deformation process.

[0079] The buffer member 150 may have grooves
formed at both ends thereof. For example, the first de-
formation part 151 may have afirstgroove 1513 disposed
in one end thereof, and the second deformation part 152
may have a second groove 1523 disposed in one end
thereof. The first groove 1513 and the second groove
1523 are formed in both ends of the buffer member 150,
and thus natural elastic deformation of the buffer member
150 may be induced.

[0080] The first deformation part 151 includes a first
contact portion 1511 in contact with the wheel fixing mem-
ber 110 and a second contact portion 1512 in contact
with the body fixing member 130. The first groove 1513
is disposed between the first contact portion 1511 and
the second contact portion 1512.

[0081] An end of the first contact portion 1511 may be
disposed lower than an end of the wheel fixing member
110. The end of the first contact portion 1511 may be
disposed lower than an end of the caster support part
213. Accordingly, while the caster support part 213 and
the wheel fixing member 110 fixed to the caster support
part 213 are tilted, the first contact portion 1511 may be
prevented from coming into contact with the end of the
caster support part 213 or the end of the wheel fixing
member 110. Thus, damage to the first contact portion
1511 may be prevented.

[0082] Ends of the wheel fixing member 110 may be
spaced apart from each other in the extension direction
of the caster support part 213 from the body fixing mem-
ber 130. Ends of the wheel fixing member 110 may be
spaced apart from each other in the extension direction
of the caster support part 213 from the caster support
part 213. Accordingly, a predetermined space S1 may
be formed between the wheel fixing member 110 and the
body fixing member 130.

[0083] Through the space S1, when an impact is ap-
plied to the caster unit 2, the caster support part 213 and
the wheel fixing member 110 fixed to the caster support
part 213 may not collide with the body fixing member 130
and may be tilted.

[0084] In the first deformation part 151, an end of the
second contact portion 1512 may be disposed higher
than the end of the first contact portion 1511 in a vertical
direction. The end of the second contact portion 1512
may be disposed higher than the end of the wheel fixing
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member 110 in the vertical direction.

[0085] A predetermined fluid may fill the space S1. As
an example, gas such as air may fill the space S1. As
another example, a liquid may fill the space.

[0086] The second deformation part 152 includes a
third contact portion 1521 in contact with the wheel fixing
member 110 and a fourth contact portion 1522 in contact
with the body fixing member 130. The second groove
1523 is disposed between the third contact portion 1521
and the fourth contact portion 1522. The fourth contact
portion 1522 may protrude from the third contact portion
1521.

[0087] The buffer member 150 may have a predeter-
mined hardness. For example, the buffer member 150
may have a Shore A hardness of 40 to 80.

[0088] In the buffer member 150, a length L1 of the
first deformation part 151 may be different from a length
L2 of the second deformation part 152. For example, the
length L1 of the first deformation part 151 in the vertical
direction may be larger than the length L2 of the second
deformation part 152 in the horizontal direction.

[0089] In the buffer member 150, a thickness W1 of
the first deformation part 151 may be different from a
thickness W2 of the second deformation part 152. For
example, the thickness W1 of the first deformation part
151 in the horizontal direction may be smaller than the
thickness W2 of the second deformation part 152 in the
vertical direction. However, the thickness W1 of the first
deformation part 51 and the thickness W2 of the second
deformation part 152 are not limited thereto and, of
course, may be the same.

[0090] By designing the shape and hardness of the
buffer member 150 as described above, an angle be-
tween a central line CL1 of the body fixing member 130
and a central line CL2 of the wheel fixing member 110
may be maintained at a predetermined angle or less. For
example, in the buffer member 150, even when an ex-
ternal impact is applied to the caster unit 2, the angle
between the central line CL1 of the body fixing member
130 and the central line CL2 of the wheel fixing member
110 may be maintained at 3 degrees or less. Since the
wheel fixing member 110 is in a state of being fixed to
the caster support part 213, the central line CL2 of the
wheel fixing member 110 coincides with a central line
CL3 of the caster support part 213.

[0091] Referring back to FIG. 5, a maximum diameter
D1 of the buffer member 150 may be smaller than two
times a distance D2 from the first rotational axis A1 to
the central line CL3 of the caster support part 213. Here,
the maximum diameter D1 of the buffer member 150 may
be a maximum diameter of the second deformation part
152. The central line CL3 of the caster support part 213
may coincide with the rotational axis A2 of the caster
support part 213.

[0092] At least a part of the buffer member 150 may
be disposed to overlap the wheel part 200. For example,
an area of the buffer member 150, which overlaps the
wheel part 200 in the vertical direction, may be 70% or
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more of the total area of the buffer member 150.

[0093] By designing the impact absorption part 100 as
described above, a structure is relatively simple, a design
is good, posture control of the medical device 10 is easy,
and predetermined impact absorption characteristics
may be secured.

[0094] FIG. 10is a sectional view of the impact absorp-
tion part 100 of FIG. 5, which is cut in a horizontal direc-
tion, and FIGS. 11A and 11B are sectional views of im-
pact absorption parts 100A and 100B according to an-
otherembodiment, which is cutin the horizontal direction.
[0095] In the above-described embodiment, as illus-
trated in FIG. 10, the description has been made mainly
on an example where the buffer member 150 is entirely
disposed between the wheel fixing member 110 and the
body fixing member 130, but the present invention is not
limited thereto. For example, referring to FIGS. 11A and
11B, buffer members 150A and 150B of the impact ab-
sorption parts 100A and 100B may be partially disposed
between the wheel fixing member 110 and the body fixing
member 130.

[0096] Next,the operation oftheimpactabsorption part
100 according to the embodiment will be described.
[0097] FIG. 9is a view illustrating the operation of the
impact absorption part 100 when the caster unit 2 passes
over the obstacle. Referring to FIGS. 4 and 9, as the
caster unit 2 moves in a direction approaching the ob-
stacle OB, the wheel part 200 of the caster unit 2 collides
with the obstacle OB. While the wheel part 200 collides
with the obstacle OB, an impact acts on the wheel part
200, and accordingly, the caster support part 213 of the
wheel part 200 and the wheel fixing member 110 fixed
to the caster support part 213 are tilted with respect to
the body fixing member 130. For example, before the
caster unit 2 collides with the obstacle OB, the central
line CL2 of the wheel fixing member 110 and the central
line CL1 of the body fixing member 130 coincide with
each other as illustrated in FIG. 6, and while the caster
unit 2 collides with the obstacle OB, the central line CL2
of the wheel fixing member 110 and the central line CL1
of the body fixing member 130 are misaligned with each
other as illustrated in FIG. 9.

[0098] While the wheel part 200 and the wheel fixing
member 110 are tilted, the first deformation part 151 of
the buffer member 150 is elastically deformed in a hori-
zontal direction and primarily absorbs the impact. While
the wheel part 200 and the wheel fixing member 110 are
tilted, the second deformation part 152 of the buffer mem-
ber 150 is elastically deformed in a vertical direction, sec-
ondarily absorbs the impact, and limits tilt angles of the
wheel part 200 and the wheel fixing member 110. While
being elastically deformed in the vertical direction, the
second deformation part 152 limits the tilt angles of the
wheel part 200 and the wheel fixing member 110 and, at
the same time, absorbs the impact in the vertical direc-
tion.

[0099] When the buffer member 150 includes only the
firstdeformation part 151 without the second deformation
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part 152, it is difficult to control the tilt angle of the wheel
part 200 while the impact is absorbed. For example, by
increasing the thickness of the first deformation part 151
in the buffermember 150, the impact applied to the caster
unit 2 may be absorbed, butit is difficult to satisfy control
of the tilt angle of the wheel part 200.

[0100] Onthe otherhand, since the buffer member 150
according to the embodiment includes the first deforma-
tion part 151 and the second deformation part 152, an
impact can be absorbed, and at the same time, the tilt
angle of the wheel part 200 can be controlled.

[0101] Those skilled in the technical field related to the
embodiments of the present invention will understand
that the presentinvention may be implemented in a mod-
ified form without departing from the essential feature of
the description. Therefore, the disclosed methods should
be considered not from a limitative viewpoint not an ex-
planatory viewpoint. The scope of the present invention
is disclosed but in the detailed description of the invention
but in the appended claims, and all differences within the
scope equivalent thereto should be construed as being
included in the scope of the present invention.

Claims

1. A medical apparatus comprising medical device and
a plurality of caster units which are arranged below
the medical device and movably support the medical
device, wherein each of the plurality of caster units
includes:

a wheel part that includes a wheel, a wheel sup-
port part supporting the wheel to be rotatable
with reference to a first rotational axis parallel to
a ground, and a caster support part connected
to a portion of the wheel support part that is
spaced apart from the first rotational axis and
extending in a direction perpendicular to the first
rotational axis; and

an impact absorption part configured to support
the wheel part and absorb an impact applied to
the wheel part,

the impact absorption part includes:

a wheel fixing member surrounding the
caster support part and fixed to the caster
support part;

a body fixing member surrounding the
wheel fixing member and fixed to the med-
ical device; and

a buffer member that is disposed between
the wheel fixing member and the body fixing
member and elastically deformable, and

the buffer member includes:

a first deformation part extending in a direc-
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tion parallel to an extension direction of the
caster support part; and

a second deformation part extending from
the first deformation part in a direction dif-
ferent from a extension direction of the first
deformation part.

The medical apparatus of claim 1, wherein a cross-
sectional shape of the buffer member has an L
shape.

The medical apparatus of claim 2, wherein a cross-
sectional shape of the wheel fixing member has an
L shape.

The medical apparatus of claim 1, wherein the first
deformation part has a first groove disposed in one
end thereof.

The medical apparatus of claim 4, wherein:

the first deformation part includes a first contact
portion in contact with the wheel fixing member
and a second contact portion in contact with the
body fixing member; and

an end of the first contact portion is disposed
lower than an end of the wheel fixing member.

The medical apparatus of claim 1, wherein the sec-
ond deformation part has a second groove disposed
in one end thereof.

The medical apparatus of claim 1, wherein an end
of the wheel fixing member is spaced apart from the
body fixing member in an extension direction of the
caster support part such that a space is formed be-
tween the wheel fixing member and the body fixing
member.

The medical apparatus of claim 1, wherein a Shore
A hardness of the buffer member is in a range of 40
to 80.

The medical apparatus of claim 1, wherein a thick-
ness of the first deformation part is different from a
thickness of the second deformation part.

The medical apparatus of claim 1, wherein a length
of the first deformation part is different from a length
of the second deformation part.

The medical apparatus of claim 1, wherein a con-
nection portion between the first deformation part
and the second deformation part has a curved
shape.

The medical apparatus of claim 1, wherein a maxi-
mum diameter of the buffer member is smaller than
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13.

14.

15.

two times a distance from the first rotational axis to
a central line of the caster support part.

The medical apparatus of claim 1, wherein a weight
of the medical device is in a range of 30 kg to 200 kg.

The medical apparatus of claim 1, wherein the body
fixing member includes a fixing part fixed to the med-
ical device and a bush part that is detachably at-
tached tothe fixing partand faces the buffer member.

A casterunitwhich includes the caster unit according
to claim 1 and is disposed below medical device and
movably supports the medical device.



EP 3 838 616 A1




EP 3 838 616 A1

\

“““““““““ N
1INN |
NOILYOINNIAINOD |
09¢ m
LINN FOVHOLS 1INA LNdNI
0s€e 0.8 m
1INN i
LINN AYdSI O30 |

— ¥37T08LNOD GlE m 290%d
1INN |

NOISSINSNWML[ [ | 0¢
ele m
1INN 1INA W
ONISSIOOUd NOILdI0TY ﬂ
JOVINI INOISSINSNWML | |
oo OINOSVYHLIN |
R e’ _
ol

vvvv

10



EP 3 838 616 A1

FIG. 3

211

FIG. 4

1"



200

Al

EP 3 838 616 A1

FIG. 5
L D1 |
q | ?
100 | | |
T : | | 130
|
151 —TY)
i 150
162 NN 110
| J 213
|
L— CL3,A2

| | 212

12



EP 3 838 616 A1

FIG. 6

CL1 CL2
100\ \ 1

1512
1511
1513

VANNN

[ 133

1622
1523
1521

R2

——213

13



EP 3 838 616 A1

14



EP 3 838 616 A1

100

130A

131 |

150

10—

100

130

133

131 151

150

152

[
10— 5 |

213 | ——CL2,CL3

15



EP 3 838 616 A1

FIG. 10
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FIG. 11B

100B

5
N

130
133

XK
00,0

0,09
SN

X
X

X X
K

151B

110

17



10

15

20

25

30

35

40

45

50

55

EP 3 838 616 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2018/014813

A.  CLASSIFICATION OF SUBJECT MATTER
BoGB 33/00(2606.61}i, B60R 33/04{2006.010

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by
BGOB 33/00; AGIRB 8/00; AGIG 5/02; BGOB 33/04

classification symbols)

Korean utility models and applications {or utitity models: IPC as above
Japanese wility models and applications for utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

part, groove, bush, medical equipment

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

cKOMPASS (KIPO interual) & Keywords: caster, support part, shock absorption part, impact absorption member, transformation

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 2000-177305 A (KAYABA IND, CO., LTD.) 27 June 2000 113
See paragraphs [0008]-{0012], {0018} and figures 1-2.

Y JP 2002-347407 A (NORITSU KOKI CO., LTD.) 04 December 2002 1-15
See paragraphs [0014]-{0016], {0023} and figure 1.

Y JP 2008006190 A (MIKIKOGYOSHO:K K.y 17 January 2008 4-6
Sec paragraph {0012] and figure 4.

A KR 10-2012-0041017 A (SAMSUNG MEDISON CO., LTD.} 30 April 2012 1-15
See paragraphs [06018], {0021} and figures 1-2.

A JP 2013-532097 A (SUDHAUS GMBH. & €0, KG) 15 August 2013 1-15
See paragraphs [002 1}-{0028] and figure 1.

D Further documents are listed in the continuation of Box C.

@ See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skitled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

09 MAY 2019 (09.05.2019)

Date of mailing of the international search report

09 MAY 2019 (09.05.2019)

Name and mailing address of the ISA/KR
Korean Intellectual Propesty Office
Government Complex Dacjeon
Daejeon, 35208, Republic of Korea
Facsimile No. +82-42-481-8578

ing 4, 189, Cheongsa-o, Seo-gu,

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

18




EP 3 838 616 A1

INTERNATIONAL SEARCH REPORT

Inf. " tent famil b International application No.
ormation on patent family members

PCT/ER2018/014813

10

15

20

25

30

35

40

45

50

55

Patent document Publication Patent fanuly Publication
cited in search report date member date

JP 2000-177305 A 27/08/2000 None

JP 2002-347407 A 04/12/2002 None

P 2008-006190 A

KR 10-2012-0041017 A

JP 2013-532097 A

17/01/2008
30/04/2012

15/08/2013

JP 4857038 B2

=

R 10-1196216 B1

BR 112013000644 A2
CA 2804235 Ad
CA 2804235 C

ON 103079423 A
CN 103079423 B
DE 202010010103
EP 2590531 Al
£P 2580531 B
JP 6033221 B2
US 20130111700 Al
US 8904508 B2

W0 2012-003923 Ad

fons
—

el

=

18/01/2012
05/11/2012

31/05/2016
12/01/2012
24/07/2018
01/05/2013
09/06/2017
04/11/2011
15/05/2013
03/12/2014
30/11/2016
09/05/2013
09/12/2014
12/01/2012

Form PCT/ISA/210 (patent family annex) (January 2015)

19




	bibliography
	abstract
	description
	claims
	drawings
	search report

